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at first ridiculed; the idea of a shot rising was preposterous and raismg it; or if it cannot be brought up by this means, 
and contrary to the first principles of dynamics. One might a solid wrought iron breaking bar, of very great weight is 
as well expect Newton's apple to rise in the air instead of lowered into the hole, and allowed to fall upon the obstacle 
�umbling to the ground. Facts, however, are stubborn, and 

I 
from a sufficient hight to break it up into fragments, which 

It wa� asserted that,. alt.hough theoretically it should not, are then raised either by grappling tools or by the shell 
practIcally the shot dId rIse. The first careful experiments pump. 
in this direction made in this country were carried out by the 
late Ordnance Select Committf'e in 1864. 'fhe 12-pounder 
breech-loader rifled gun of eight cwt. was fired with an elon
gated shot of 11i Ibs., and a charge of tlb., at an upright 
wooden target of forty yards. The gun was laid with the 
axis of the bore truly horizontal, that is, parallel with the 
ground, and the exact level of the center of the muzzle was 
taken on the target by a theodolite. Theoretically, the shot 
would fall by gravity in passing over the forty yards, and its 
center sh'Juld have struck about two ill<Jht's below the level ' 
practically, however, it was found to strike ten inches abov� 
it! This fact once established beyond all doubt, many theo
rists set about accounting for it; their speculations, however, 
cannot here be recapitulated. The probable explanation is 
that the recoil is sensibly felt before th" shot has left the gun, 
and that the l't'sultant of the forces acting on the gun and 
carriage tends to throw the muzzle up-thus the pn�ectile, 
although seemingly fired point blank, really leaves the gun 
at an angle. With the 12-pounder breech-loading gun this 
angle was found to equal abont thirty minutes, while with 
the 9-pounder muzzle-loading Indiall gun it equals only 
about thirteen minutes. The difference is probably due to the 
projectile taking a longer time to pass thr'Jugh the bore of 
the breech-loading gun. It may be mentioned that when the 
gun is swung as a pendulum and fire1 with its axis horizon
tal the shot strikes below the level.-London GlObe. 

-----------.�.-�---------

Well Boring and PUlllping Machinery. 

-------_ .. _--------

Ransollle's Induration Procell •• 

We learn from En,qineer'ing that Mr. Ransome's method of 
waterproofing walls by means of successive solutions of sili
cate of soda and chloride of calcium, which has been applied 
with so much success to many public and private buildings 
in England, is being used extensively in India to arrest the' 
decl;ly of many brick structtlres upon railways in that coun
try. Among others it mentions the Waree Bunder Works, 
upon the Great Indian Peninsula Railway, which were con
structed of such inferior material that a rapid deterioration 
speedily followed the construction of the works, and the 
crumbling of the bricks left no alternative apparent save 
that of rebuildiug. It was, however, determined to experi
ment with Mr. Ransome's process, and accordingly, in 1868, 
it was extensively applied to the failing buildings, with the 
result of effectually stopping the decay, and of placing so 
fine and hard a surface upon the bricks that the material, 
which before could be crumbled by the touch, received a sur 
face so hard as to resist the scratching from a steel point. In 
this manner extensive workshops and a chimney shaft were, 
at an insignificant outlay, rescued, from destruction, and ren
dered sound and durable. 

.. _. 
Heating Surface of Boilers. 

'1'he quantity of steam generally produced on every 39 
inches square of surface or cylinder boilers, is from 44 to 66 
pounds per hour. In marine boilers it averages about 77 
pounds pe r hour. 

For high-pressure cngines, the heating surface is generally 
calculated, per horse power, as follows: Small lioilers, 85 
inches ; medium size, 55 inches; large size, 40 inches, and 
even lE'ss. 

For low-pressure engines, per horse power, as follows: 
Small boilers, 60 inches; medium sized, 40 inches; large size, 
39 incnes, and even less. 

Recent comparative experiments have shown that 42 feet 
of boiler surface made 22 pounds of steam from 35'2 pounds 
of coal; 52'5 feet surface made 220 pounds of steam from 30'75 
pounds of coal ; 63 teet surface made 220 pounds of steam 
from 29 pounds of coal ; 84 feet surface made 220 pounds of 
steam from 27'55 pounds of coal ; 105 feet surface made 220 
pounds of steam from 27'21 pouuds of coal.-Deby's Steam 
VadeM{cum. 

An interesting paper on the above subject was recently read 
before th<l Institution of Mechanical Engineers at BirminO'
ham, England, by William Mather. In the op�ration of e;
cavating boreholes for wells ami other purposes, the principle 
adopted and carried out by the writer for all depths of boring 
has been the use of a rope for working the boring tool in the 
hole; and this principle obviates the serious expense and 
delay attending the plan of using rods for working the tool, 
when great depths of boring have to be executed. In the 
plan described in the paper, the boring tool is worked by a 
flat hemp rope, which is wound around the drum of a wind
ing engine, an'd on lltlitting the drum passes over a large 
pulley carried in a fork at the top of the piston-rod of a verti
cal singl�-acting steam cylinder. The boring tool having 
been lowered by the winding drum to the bottom of the bore-
h i · 

.. _. 
ole, t �e rope is clamped secure at that length; steam is then Preservation of Egl/:s. 

admitted underneath the piston of the vertical cylinder, and. The Journal de Phairmar-ie et de Ohimie contains an account 
the tool is lifted by the ascent of the piston-rod and pu1l9Y'; of some experiments by M. H, Vittlelte, on the best method 
and on arriving at the top of the stroke the exhaust valve is of preserving eggs, a subject of much importflnce to France. 
opened for the steam to escape, allowing the piston-rod and Many methods had been tried: continued immersion in lime
carrying pulley to fall freely with the boring tool, which falls water or salt water; exclusion of air by water, sawdust, etc., 
with its full weight to the bottom of the borehole. A cushion and even varnishing had been tried, but respectively con-
ef steam pr'lvents the piston from striking the bottom of the d d Th . 

1 emne . e SImp icity of tho meth?d adopted in many 
cylinder, and the steam and exhaust valves are worked by farms-namely, that of clOSing the pores of the shell with 
tappets on a pIlJ.g-rod; a rapid succession of blows is thus grease or oil had, however, attracted the attention of the 
given by the boring tool on the bottom of the borehole. The author, who draws the following conclusions from a series of 
boring tool is composed of a number of chisels or cutters, . 

hl h experIments on t s met od: Vegetable oils, more especially 
fixed in the cast-iron head at the bottom of the long linseed, simply rut bed on to the egg hinders any alteration 
wrbllgh-iron boring bar, which is guided vertically in the for a sufficiently extensive period, and presents a very simple 
borehole by a couple of collars; and it is made to rotate a and efficacious method of preservation, eclipsing any methods 
little between 'eMh. blo�, so as to strike in a fresh place each hitherto recommended or practiced. 
time, by means of' a simple self-acting arrangement. The .. _ • 

lifting shackle at the top of the boring bar is allowed to slide Watch Repairers' Shop. 

up and down through a short distance on the neck of the A correspondent in the Horologicat Jou;)'}wl makes the fol-
boring bar between two fixed collars; the upper face of the lowing pfltctical slU("gestions : 
lower collar is formed with ratchet-teeth, and the under face "How vexatious to drop a small article and spend a quar
of the top collar is fonned with similar ratchet-teeth, but set ter of an hour of valuable time in fruitless search for it-get
half a turn in advance of the teeth on the lower collar. The ting on your knees, dirtying your pants, growing red in the 
intervening boss of the lifting shackle is also formed with face, partly from your inverted position, and pa�tly from an
corresponding ratchet-teeth on both its upper and lower faces, ger. All this may be �asily avoided. Thus : 
these teeth being in a line with one another. W hen the " First, sweep very clean ev<'ry nook, and corner, and crack 
boring tool falls and strikes the blow, the lifting shackle, about your bench and window, then get a pound or two of 
which during the lifting has been engaged with the rachet· putty (no matter 'what's the price of patty'), and a few strips 
teeth of the top collar, falls upon those of the bottom collar of nice soft pine, then putty up every crevice t]lat is large 
and thereby receives a twist backwards through the space of enough to conceal a jewel screw ; the large cracks stop par
half a tooth; and on commencing to lift again, the shackle tially with bits of pine and finish with putty; don't miss a 
rising up against the rachet-teeth of the top collar receives a single place. The whole job won't take yo� longer than you 
further twist backwards through half a tooth. The fiat rope will be a,earching for a lost second-hand, and then when any
is thus twisted backwards to the extent of one tooth of the �hing does drop, you can find it in a moment by sweeping 
ratchet, and dur:ng the lifting of the tool it untwists itself your fioor with a little broom brush." 
again, thereby rotating the boring tool forwards through that __ • 

extent of twist between each successive blow of the tool; and Our Illlpending DOOlll. 

this turning is found to be quite certain and continuous iJ;)' A public lecturer in this city 1"ec@ntly argued that religion 
action during the working of the tool. When a sufficieb't was ;useless because" man's existence on the earth is mo
quantity of mttterial has been broken up at the bottom of �he mentary. Science teaches us that in 6,300 years more a grand 
b?rehol� by the blows of .the tool, the working of the percus- deluge will end his race and make him a fossil. You may 
SlOn cy�mder and pulley IS stopped, the rope unclamped, and think this an idle tale, but it is not. Astlonomy shows that 
the bormg tool wound up wita great rapidity by the winding the earth is oscillating in the angle of its axis to the sun in 
drum. A shell-pump is then lowered down the borehole by periods of 21 000 years. The zones are undergoing a constant 
the rope, consisting of a long cylindrical shell or barrd, with I change. Now, at the North Pole it is growing colder each 
a clac� .valve at the bottom opening inwards, and a buckEt� I year, and at the South Pole warmer. Thus, an immense ac
contammg flap valves opening upwards. The rope is at- cumulation of glaciers or icebergs at the N Jrth Pole will re
tached to the bucket, and when the pump reaches the bottom, sult, while at the South they will not fonn at all. In 6 300 
the bucket is worked up and down by the rope several times, years the glaciers will have accumulated so much that they 
so as to draw in the broken material through the bottom will suddenly over-balance the earth. Then the waters of the 
clack; after which the pump is drawn up again with the ma- Sed, will I11Sh from the south to the north, and there will be 
terial contained in it, and the boring tool again lowered into a deluge." Stand trom uuder! 
the hole for c�ntinuing the boring. In the event of accidents -------
from breakages or from any of the implements sticking fast THE yearly mortallty of the globe is 33,333,333 persons. 
in the borehole in rising, grappling tools with hooked claws '1'his is at the rate of 91,554 per day, 3,830 per hour, 62 per 
of suitable shape are employed for laying hold of the obstacle minute, 
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H. W. STAPLES' AUTOMATIC LAl\lP-FILLER. 

In our description of this in vention, published on page 344, 
current volume (issue of Nov. 27, 1869), an important point 
claimed by the inventor was omitted. lfthe reader will again 
refer to the engraving he will see t�,at the vent tube, whkh 
also acts as a braue bewteen the nc,zzle and breast of the can, 
terminates at the letter A, which rtlpresents an opening in 
the side of the nozzle, through which air enters while tbe oU 
is flowing out of the nozzle. As s[)on, however, as the oil 
rises in th@ lamp as high as the vent hole, A, it covers this 
hole, and the flow of oil from the filler is checke,l. The fluid 
as it flows over the end of the vent tube, produces au audibl<l 
whistling sound, which ceases when the vent hole is stopped 
by the rising of the fluid in the lamp, as the flow th("n ceases. 

Thus a metal lamp or one made of any opaque material, as 
well as one of transparent glass, can be filled without danger 
of its running over, the filler stopping automatically when 
the lamp is filled to the proper hight. The advantage of con
trolling the fiow is gained by the simplest means, and all 
dang'lr of cverflow prevented. 

.�--. -----�---.-======== 

FROST CRY&TALS UPON DRIED GRAss.-Several persons 
have by this time laid up to put into bouquets the beautiful 
grasses which they gathered in the autumn and summer of 
the present year. In order to add variety and some pleasing 
effects tel portions of such grasses, they may be covered with 
imitati.on frost-crystals, some white, others blue-green, and 
amber. To crystallize dry grass white, steep it in a solution 
of one pint of hot water containing one pound of alum. As 
it becomes (lold, crystals will adhere to the grass, which will 
increase in siZQ if left for a day or more; but small crystals 
look the best; and in order to keep them so, the grass should 
be often moved and turned about. When taken out or the 
solution and dried in the air, they are fit for mounting with 
the other grasses, and greatly add to their beauty. For tho 
blue-green crystals use sulphate of copper, and for amber 
crystals use chromate of potash instead of the alum. Feath
ers may also be crystallized in the same way. Art and taste 
will arrange them into forms Of beauty.-Septimus Piesse. 

A NEW TmNG IN POSTAGE.-'l'he Austrian Gover�meLt 
has introduced a novelty in postage, which might be intro
duced with great b-enefit in all countries. The object is to en
able persons to send off, with the least possible trouble, mes
sages of small importance, without the trouble of obtainiJl r:r 'Ja
per, pens, and envelopes. Cards of a fixed size are sdld :� �ll 
the post offices for two kreutzers, one side being for the ad
dress and the other for the note, which may be written either 
with ink or with any kind of penctI. It is thrown into the 
box, and delivered without envelopes. A halfpenny post of 
this kind would certainly be very convenient, especially in 
large to'Yns, and a man of business, carrying a fow f'uch 
cards in his pocketbook, would find them very uEeful. There 
is an additional advantage attaching to the card na�ely 
that of having the address and postmark insepar�bly fixed 
to the note. 

To CURE THE RANK SMELL OF HORSE STAELEs,-.Saw_ 
dust, wetted with sulphuric acid, diluted with fOlty parts of 
water and distributed about horse stables will, it is s:lid, r eo 
move the disagreeable ammoni ,cal smell, the suI ph uri<1 acid 
combining with the ammonia to fonn a salt. Chloride of lime 
slowly evolves chlorrne which will do the same thing', lnt 
then the chlorine smells worse than the ammonia. SlllpL ur
ic acid on the eontrary is perfectly inodorous. The mixturo' 
should be kept in shallow earthenware vessels. 'The sul
phuric acid used alone, either diluted or strong, would al sorb 
more or less of the ammonia, but there wbuld be dang-er of 
spiling it about ",nd causing serious damages, and besides this 
the sawdust offers a large surface to the floating gas., The 
experiment is easily tried, and it may prove succefsful. 

THE Boston Advertiser reports that a curieus phenomenon 
is frequently taking place at Machiasport, Maine, iu the har
bor opposite the wharves. It is an upheaval, by some power 
altogether unknown, of vast quantities of water, mud, and 
stones, to the distance of many feet, and with a furious rush
ing noise. This phenomenon has occurred quite a number of 
times during tho summer, and once as late as a month ago. 

PATENT CLAIMS,-Persons desiring the weekly official list 
of patent claims, are referred to a notice coueerninO' the " " sup-
�lymg of them m our advertising columns. The Commis-
�lOne� of Patents would deem it a special favor if parties 
who mtend to subscribe would order immediately, so that he 
may know how lar� an edition to publish. 

A CORRESPONDENT of the MechaniCl!' Magazine fttates that 
the Moncri!\ff sYliltem of mounting artillery, which has lately 
attracted so much attention abroad, was anticipated 1811. by 
a French officer, who published a system of mounting guns 
not essentially different from that of Capt. Moncridf. 

BLACK PAINT FOR IRONWORK ,-A varnish for ironwork can 
be made as follows: Obtain some good clean o-as t d 

. . � �� bOll for four or five hours, until it runs ail fine as water' then 
add one quart of turpentine to a gallon of tar, and boll an
other half hour. Apply hot, 

THE following is a Gennan recipe for coating >vood with Il. substance as hard as stone: 40 parts of chalk 50 f -
d 4 f 1· 

. . ,  0 reSlll, 
an 0 maced 011, melted together; to this should be added 
one �art ?f oxid� of cop�er, and afterwards one part (;f suIphUrIc.aCld. Thu! last mgredient must be added carefully. 
The IDlxture, while hot, is &pplied with a brush. 
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